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[»#*13 «J*5S# (Fe lH T„) ioo-x-y-z-nQx R y M z Nb n < TttC 

*^e>j8^3 4xfe 1 «JSU:<Z>5**. RttY&-£t?l«JSU:©#±8&«7c3&, 
MttTi, Zr, feitfHf a*&fca^#e>2MR3*lfc4>fc< h =fo ll©^it 
*»;, Ti^MttS) "e^Stl, ffi»x, y, z, m, feitfn^, 

1 0<x^ 2 Olf% 
7 ^ y< 1 01?%, 
0 . lgz^lO 
0 ^m^ 0. 5, 

0 . 1 ^ n ^ 3 

[»**3] KjftAtf (Fe^T.) 100 _ x _ y . z _ n Q x R y M z Nb n (TttC 
o J3.,fct*N i 3^e>*<5»^bai^Stlfc 1«J^±©7C*, QttB;l3£tfCfr&fc 

e»38#i3 tifc i m&>±<Dnm. r « y i «je*±©#±sa&»7E** 

MttTi, Zr, fcitfH f ^&J&S»^e>38^S*lfe^J&< i: % llc^if 
Ti.SM^tfi) jffi^Jfcapx, y, z, m, fcitfntf, 

1 0 < x ^ 2 0 M-?%, 
7^y<10gfl 

o. i ^ z ^ l 0M^%, 

O^m^O. 5, £i:t>* 
0 . 1 ^ n ^ 3 
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l&Sa^©^»S:«i^'t*ii:JCj:.y, ^ttll 5 0 n mJ£*T© R £ F e u 

[»*3S6 3 ffffa^SPX^lC^VNT, fufa#^n-;b^®<Z)imi&M^£ 5 
t&SB-&&8»<&#&8Mtt*i& »J 13kg c mJKTfC U ^ ^> 

[if 3*3(7] SN*«3fr£> 6®v^*i;frK:gBIR©«£#±S&tf«W^&<8 

<t%R 2 Fe 14 Blfb^m a-Fe*0, & J: tf«B'ffc4&*B Sr^tf 3 «S£*± 
<0*g&«&^i-**il«&7g/aU «rf|aR 2 F e 14 BS^iffl(D«« 
S20n mJgJLL 1 5 0 n mJ^T, IfriB a - F e fgfc J: «^ffl¥^^ 0 H 0 ti 
& 1 nmW5 0 nm]%T£ + &Z + &*.0M&<D9ll&%m a 

[»#^8] sfffa^^fcMgKitrffa^^?: 5 5 o°cj^_t8 5 o°cj^t 
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m&mio: mtmmmitm*. f e 3 B fe«F e 23 B 6 &^ 

i 2 ] if 7 ^ e> i o m^*ijwcfa«©^^©§^#i&fc 

[oooi] 

[0 0 0 2] 

fey, ^Atf^ragB r ^o. 5T (^x^) jeu:©*#jk:5&jbv^£ 

^raiB r 5:0. 5 TJ£U:lC-r<5ri:£T?£fcv>. 
[0 0 0 3] 

3C£, 0. 5 TJ^_t©lfVN^W^m^B r $:^-tS^^h LTli, »5fc 
^^^JCioT^^tlS Sm-C o^^^7b , !^I^nTV>S 0 Sm-CoM5 
JgWCtt, *&5f5^i5felCJ:oTf^«IStl*Nd-Fe-B^^, 
JCfcoTfeiSStlSN d - F e - B#&?H8a#iSV>##l8#ffi«B r &|8#-r 
§31:^15. frf#©N d - F e -B&m&lt, MZ-lX&fflfflS 9 -4 6 0 0 
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8-%&mzffim2nX&V. m#©N d — F e - B^fctf^ttW*. tf#BSHS 6 
0 - 9 8 5 2#4*$HC|Wj3*a*lTV^. 
[0 0 0 4] 

[0 0 0 5] 

Nd-Fe-BM50t6^tt, $«Fe^»ilLt (^©6011 
%~7 01I%II) -£*ffc&, Sm-C o&lB^Cjfc/^T^flf J £ 

[0 0 0 6] 

ZtlJCjtfU Iftt^St: J: o tl5 N d - F e - B ^t^ISll & 

#x£-»«##ijxg-»*»*LJix5ii t ^ o r^itmmmm^nxm & *i s & 

»*J&^CJ:5Nd-Fe - B ^l&mcJt^TXtlH/Btfgc^ V> e>#ll&#& 
[0 0 0 7] 

#±©3 mfc&ntmzm^xmMLtN d - f e - b^m^i*, 

[0 0 0 8] 

N d - F e -B&M&mft<D!ftft*:<&W?Z>^m£. Uttt, #I¥l"7 5 0 

2 #£*£BJC fS« 3 ftTV** J: e>{C, Zr, Nb, Mo, Hf, Ta, fe£tfW^ 

e>J&S»^&3a^S4lfeit>*!< i:=b-SI©7c3R^, Ti, V, J: t>* C r ;fr<D & 
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s ffi & e> mm $ 4x tc'p & < £ *> -mv> t z m&w tc mut z. n r* & 

[0 0 0 9] 

Nd u Fe 77 2 B 19 ©ia^jffl^S:^^, FegBlft^ft&iffl 

£f £^S#ifWti^£*lTV 1 >£ (R. Coehoorn^, J. de Phys, 08,1998, 669 

-670K) o £©*^U85*t**tt, Iftt»J:ot#ilfcT : E;i/77^^ 

£*lTV^ft\ ^(D^ijH cJ tt 16 0 kA/m~2 4 0 k A/mi:Jt«cl8i£V* 
[0 0 10] 

£fa±«^5t*##fcS*lT^S# (4#0ff¥3-2611O4#4fc$g, #?F3g2727505# 

#fF^2727506#^fg, ®BRffiM©SBR^IW45i#WO003/03403, W.C.Chan 
, et.al. "THE EFFECTS OF REFRACTORY METALS ON THE MAGNETIC PROPERTIES OF 

a -Fe/R 2 Fe 14 B-TYPE NANOCOMPOSITES" , IEEE, Trans. Magn. No. 5, INTERMAG. 

99, Kyongiu, Korea pp. 3265-3267, 1999) , 0 fc^fc^fc r 3^.h^U©# 

[0011] 

IffV^OI* («AtfH CJ S4 8 0 kA/m) &*H$Lfc*< «S«*«fSB r 
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[0012] 

*m%\z&z>$km%i±Mmp t &&\*, m&m$ (Fe^T,) i 0 o-x- y -z- n Q x 
R y M z Nb n cmc o &j:tw i zmmznt- 1 ma±<Dftm, 

±<D^±m±m^m, mbti, z r , s^tFHf frbtezmfrbmrnznt-'p 

z, m, £<fctfn#> -^tl^Jl, 10<x^2 0l?%, 7^y<10l?%, 
0. l^z^lOM^-%, O^m^O. 5, fcitfO. l^n^3l^%, 

[0013] 
[0014] 

100-x-y-z-n Q x R y M z Nb n (TliC o fc£t>*N i £ & £ £ £ *l £: 1 

■ e>a^$*ife^j&< n©sit'fey, t i ^atts) -e^sistu *i 

J&JfcSfSx, y, z, m, tS&Xfnifi. ^n^4l, 10<x^2 0Jg^l 7^y 
< 1 Olf% 0. I^z^l0lf%, O^m^O. 5, & J: tFO . 1 ^ n ^ 

aiSr^fSi^tCJ: »J, 5 0 n mJg*T<Z> R 2 F e 14 B3Kfc^»ffi& 

[0 0 15] 
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[0 0 16] 

LV^^JffifCfcV^, MfBMX^tC^TfiifSRgF e 14 BSft^ft 
[0 0 17] 

[0 0 18] 

«5<i:%R 2 Fe 14 BSM«ffl, a-Feffl, feJ:t;ifM^^tf 31I« 

nm«±l 5 0 nmJ^T, ISflBo - F e ffi J: OTMbTO© ¥*©*gi5lite 
i5:lnmJ^±5 0nni^Ti:tSIt?:#^ttS = 
[0019] 

l&8B*§a-fbl»«£attSSfaEjiH^#^S:5 5 0°CJ£U:8 5 0°CJ^Ttf)MST*3 0# 
[0 0 2 0] 

s. 

[0 0 2 1 ] 
[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 

ilflfRsSStf (Fe 1 _ m T m ) ioo-x-y-z-n Q x R y M z N K n T*m2nZ> 

T*&£ 0 fit, MliTi, Zr, fiJ:tJfH f ^&«!*ffP^e>a^S*lfc^«s< 

tt, -t*l-?*U 1 0<x^ 2 0®-?%, 7^y<101?%, 0. l^z^lO 
O^m^O. 5, fcitfO. 1 ^n^3I?%$:Mt5„ 
[0 0 2 5] 

[0 0 2 6] 
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T^iiCiffiiSI^l 0°CU± MX-titt* 0-8 0°C) bfcT-tZZt. 
[0 0 2 7] 

^^«SBtcM5^£r Lvn 0 #H:§C;#;*.<Z)£F£ L vv$5|gfi±, lOkP 

a~fffi©«fe5„ #MC#XCDffiij# 1 0 k P aJ^TfC&££:, 

oi. 3kPa) &@;LT^<&Ui® ^^#i:^*|in-;i/hcor^ic* 

[0 0 2 8] 

WE (10 1. 3 k P a) &>Tizm@}-?/£>ZHt)m$. L <> 2 0 k P a J^_h 
9 0 k P aJ^T<2!SH&C-r5^£;tfHlC$?£ LV^ i: bV^B&3 0 k P 

ag±6 0kPa«TT^S o 
[0 0 2 9] 

;^SMM^5m/#J: U3g<&S£l, ^-^^JC^i; ;fl,£ R 2 F e 14 Bl 
^#/ffi©^^^ifa^E: L, *<D¥-i%m&m%-tf l 5 0 n m b £ 3 Zl 

. ^#'[4^Mbf^ 0 n -Miiii«aft^ 2 o m/^ i y it< *s a, 

fcV^JKtC&S. OMltttR 2 F e 14 BSf^#f(Z)g^ 
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[0 0 3 0] 

#ftm"ei*s &&&±rplZa - F e A, 1\ HMWfcRg 

Fe 14 Baft^tt«feft6i|II, JfeSWi, tfflffl& R g F e 14 B mfc&mtt* 

nmg±15 0nm«Ti:U fr-D. a - F e £(B<toKffiffl#ttfflK:#ffc L 
[0 0 3 1 ] 

UR 2 Fe 14 B»W5: 6 0 #;»%J6*±-&t? £ 5 &&#Hr:& Srf^lS L <fc 3 
htSt, a-F e^#<*fffibfe^ffiltt*«#e>4l*fe«), -t<Z>#fc©*£ll<ftJ» 
MT' a — F e *<ffi:*ffc bTL^CJilV^ WS^fe o fc„ a - F e * 

[0 0 3 2] 

-F e *fcli*(0t&ffi###<#ffflLT L*.V*, ^©^©M^b^^ffltCi U, 
a - F e *B©ffi^ft««5iff U ^S#<f£#*£ <^bttbto fc. 
[0 0 3 3] 

■t ^Millt' 7 ^ ;i/ 7 t & MUtt &*rfc e> ^ £ £ <b tiT v^fe ^ & 
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& <d mm z r s z. t jc £ o r r ^ ;u 7 7 ^ *g & x*i t -r 3 & @ ^ £ 

JSOfctfe* IS a H B «lt'Nd 2 Fe 14 B^it5a-Fe|9©MJ&|fffi 

W.C.Chan, et.al. "THE EFFECTS OF REFRACTORY METALS ON THE MAGNETIC PROPE 
RTIES OF a -Fe/R 2 Fe^ 4 B-TYPE NANOCOMPOSITES" , IEEE, Trans. Magn. No. 5, I 
NTERMAG. 99, Kyongiu, Korea pp. 3265-3267, 1999) „ Z<Dm$HZ, T i 

f£i£(Dmm^m^m(DUAmm (2at%) awH^ttS: iRLtsits ^tn, 

#±StSH5T»*> * N d 0 m&ltm & 9 . 5at%iUtll. Oat %KUt #D£ 
tSIi:^Nd 2 F e 14 Bffife«fctf a - F e|0(Z)M^$:Mft:tS±tff* LVn 
r fc&ffc^l/TV^. ±iaffil!fe^«©m*Ott, flUKbft (R 2 F e 23 B 3 ^F e 3 
B) ©£/S&fflJ*!IU Nd 2 F e 14 Bffi^J:tf a-F effi©2ffl©*3^e)«;-SlK 
S & f« f -5 «b IC ff & *l T V a £ 0 
[0 0 3 5] 

iD7c3RM©«StCJ: U, Mlillt'a - F e ffiaffiffl JgJCJi, 
[0 0 3 6] 

*mmiz&ftiz. %t±MjGmAtfkmwj'j>te^ (1 0 a t%jeno mw&±* 

[0 0 3 7] 

fikga*, -etlJCfcoTN d 2 F e 14 Bffl0#j«jt^8S:iSSfin3*Ja:*<e», 
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m^&m&mmwitmte £<nmfc®mit$Lf8.L. ^^tmmmmz^-t^^ 
mvz r ^ ;b ^ r *&<Dftm itm & mp £ £ * tc# & tu & % © t e> ti * . 

[0 0 3 8] 
[0 0 3 9] 

1 5 0 nm«T©R 2 F e 14 BSMfflBWt' 6 0 %JEUr£tf 
[0 0 4 0] 

ffl©^*&j|§aieStt2 0 nmj^_hl 5 0 nm^ $JHfc#tfB& <fc <* -F e 
^^(ISItStt 1 nm«±5 0 n mgf i: ^ 5 9 icMSSIfc i ^Hn^H 

[0 0 4 1] 
[0 0 4 2] 

«»W«;«teiCfeWSR 2 F e 14 BS^*4B«¥*&j»§aiteSt±a -F e«® 

£v$j*g<ft^T%&\\ i.5R 2 Fe 14 B 

[0 0 4 3] 

&3W0f -T -5 3 h {C J; »J , R 2 F e 14 B mfc&Qsttto&mmit £ Rf4gt * tt. 
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^5. £/&£*l5i&Mfl*b#>te, MZ-if, Fe 3 B (ffi^HK^l. 6 T) ^ F e 2 
3 B 6 (fiSMBftl. 7T) T'^5„ rit, R 2 F e ^BCDlgfn^'fbtt^J 1 . 6 
TT*&1>, a - F e <E>6g3Wft&2. lTt'feS. 
[0 0 4 4] 

r 2 f e u Bmit&Mmtf*¥*£&zmm&i&$:ttm-*z> 

[0 0 4 5] 

*^0^#©^m(Cj:tl^ T i Zi&mtL LX^tiTtmM (Ti, Zr, Hf) 
£«f L£l§-££tt, ^*l£>tf)fS:b U CV, Cr, Mn, Nb, Mo^ifODffi© 

[0 0 4 6] 

R 2 Fe 14 Bffi^ a -Feffl»»I^^L, ^tUCioT, Hr^ftiC 
3^^±©5S^M$:^mM$:^t-'g>^i:^«rtglC^So T i IC-ftxT, 
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Nb, V, C rfc£©£M7CJfc&S&itlL a-Feffi^OfflJtSJ:^*! 
Jfc««n^gg««T? a — F e *B© b < Mff U a - F e 

[0 0 4 7] 

Ti&^SDtfCNb, Mo, WSMbfcf^ a-Fe«D5! 

li, R 2 Fe 14 BlMI5W#tft®7 ; E;i/7 7^tf{:MbT#fibt 

[0 0 4 8] 
[0 0 4 9] 

mfrfaftftK F e $7& (t(C a - F e [CllfS r - F e ) © £ ffi & M «=> i±, ifi 
^tSa&^Tfr-r-BBgio^sgjsSS: 1 0 2 °C/#~1 0 4 °C/#@^tf)itj& 

[0 0 5 0] 
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[0 0 5 1 ] 

Zltf>£3fCR-F e - B»#±3S^©*»&^. h U v?*r*7. bi£lCj;oT 
=fo^Rrig^M^mH^T^;i/7r^^-t^lC«, MS, B (tttfaS) £ 1 

[0 0 5 2] 

TlC&3h, &#H£©? l friai3&ffi# 1 0 2 °C/#~1 0 4 T3/j$mKfcJfc«flM£V** 
fctfffllitCfcy, ffflt!CiM5:ItT : t)4 5 0 k A/m*$»<Z>H CJ L*v8k 

[0 0 5 3] 
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e &£«»K:£*fcV^£:##*LV^ fc£U ftlOLa^Ce (0. 51? 

Uti: LT-g-tfr hftftt. L<. -ec^TC^^—SPSrD y £ t>V £ £ « T b 1? 
S&LTfc.fcV*. R0ifi/£Jt*s y 7 Jj§H^% £ . «?K*<0^fC 

i&H*sR 2 F e u BMffig&W&Zm?£fo&mtfftft^ffift1*:'f. 4 5 0 kA 
/mJX±0ft&jjH c j&n&Z RCDffifftifc* y # i 0 

r*i&*««S?K3R*' i a!B r OI^±tC*^L<i;<«sS*g*, 0. 8 5TJ^±©B r l: 

^^StCttHtcBlfllSi-Sii:^* Lv^„ J: »J#* l^RCDttffltt 8. OJg? 

%J^_t9. 5l?%gTO l J, JglC^f^ LVNR©^Hli8. 2I?%^±9. 
[0 0 5 4] 

Mtt, T i Z&mt. U T i J^lCZ r £ <fc tf/ £ £ « H f 1 iffij^ 

#KW^U ft*:c*;i/3r-;» (BH) max £ft±£i±£ 0 _tgH<Z>S&JHWU Ti 

©asintc <fc vmrnizm^nz. u^ma^nr^^^m^it. r 2 f e 14 b§5!^ 

tC'J:»J, a -F e©£j&#WJ£*U M^M;tf>ff fltHC J: U , RgFe^BM'jg 
[0 0 5 5] 

J^L^VN. — M0,MJ:[:$zM#:01 0l?%&j|x.5i:, a-Fe(Z>£ 
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[0 0 5 6] 

MlZit, z/x^0. 1 &j»J£S*S J:^tCjffljERJt^&i!f»^* U< 
, z/x^0. 1 5 =&?ej£;!S-&£d£#«fc»;#£ LV*. 
[0 0 5 7] 

[0 0 5 8] 

Nb», ^I©I@M5:fifttSi:i:%{:, M£H^f*Hc^£ ti£ T i 

0. 0lf%«K'* l J, J: LVN^HttO. .21?%^ 

±2. Ol^/o^T, S&JCif* L^«BHtt0. 3I^%^±1. 5lf%^T 

[0 0 5 9] 

Fe&, ±i*®7CfR<0-£^«jfc F e CO — BP & C o 33 J; £J*N i CD— 

ffi*fcttzlS©3»#^«7ClR (T) T-gmUT&mM<Z>^^#'[£&#£^£# 
T'§5. Fe(C^t5T©iII^5 0%^Ii6t, 0. 7 TJgJLt<Z>i$V^W 
&3feft&B r #»&*lfc^ 0 rCDfetf), tt&Mli 0 %J^_L 5 0 %J^TCD«gHlcPS 
£l--5£.fcjW* LV^ F e ©-BP&C oT'ggl-tSrhfC^oT, ftgfig 
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WWk&ifi\fi±1-&. C o F e«il*CD^^ L V>«6H& 0 . 5%J^±4 

[0 0 6 0] 
[0 0 6 1] 

[0 0 6 2] 
[0 0 6 3] 

tt, ^iS»S:»]af*ii:tCJ:oTf^»Lfc»®3 Sri/a.- h 5 IZ 
[0 0 6 4] 

£ U , E# ( 2 r ) ^3 0c m~ 10 0c ml?i{ig# 15c m~ 100c m(D^f'& 
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i/o.-h5ii, (xfi&) izftLxftm*xM$[L. s^- h 5©^ 

m£'&MU-)l<Dmffit(D&MteMmmMTlZ&t=.ft2> 0 fit, 2/ a.- h 5 l± 

, f<DMtWn-^7©^^»W5»bTMe (0° 

^0^9 0° ) *i&m-tz> zoKMU-ztiz* i/^-bmmnmaito" </?< 

90° 0° T^Srt^lK, 5° ^^60° #3SfC#?2;LV^ Zl*UC#f 
It, JglC#,gj3 4 5° ^/3^55° AW^l/V> 0 
[0 0 6 6] 

[0 0 6 7] 

Mn*mm.Mizmg±®zz£tfx°gzMg±foMitmtffti$'. SESKa&JH&s & 

[0 0 6 8] 

izmm iz&^x. -mmizfr>f=.^xi®i%-'ftmzizfctftc.w;Mx\ M3§:i 

i±, ffltfBffiM&J: »J=fc 1 0 0°C&>±^^UmX$b£Z\£fim& LVa„ ^^3©^ 

s^ffi-r^s M&&(D&±i&mzm&mz&&^®M i t>mffimz®n& u 
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[0 0 6 9] 
[0 0 7 0] 

. 5cm~10. 0 c mJC|2€Stl, £ V ftMlZit 1 . 5cm~4. 0 c mfCtg 

ti&fi&ih-f SfefttC, J/ a- h 5©^3§gg|5i:Mn-;i/7 fc©ra©3Ej|iW:, 3 m 
mJ^T (#SC0. 4 — 0. 7mm(Z)fgH) fCggJg^tlS ^ Htfftt. L V% 0 
[0 0 7 1] 

BS'ts^fflasia^raKitt, ^sgfctei c m~ 1 o cmjcasutstis. z.<d& 

[0 0 7 2] 
[0 0 7 3] 
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[0 0 7 4] 

[0 0 7 5] 
[0 0 7 6] 

■HUE 3 -ft, ftfe^o*;xyh^^^hSJ:»J%^ffllIS:#< , Ct6fe«), & 
[0 0 7 7] 

SStsitras. x hU v:/3r*x h ^M«Mn-;i/©$fi^ 
[0 0 7 8] 

^mmmmvit, m&&M<m (cm) &fcy<z>«*&ss£ (kg/^) & 

[0 0 7 9] 
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[0 0 8 0] 
[0 0 8 1 ] 

*fr*pn-;i/(Z>JS LV^Hte5 m/#^±2 Om/^itfes. 
*t^&^»5. #£Pn-;KZ>«it, MS, 

£*i£0> ?HPn ffil<li5m/»~2 0m 

[0 0 8 2] 
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